Neuregulin-1 proteins in rat brain and transfected cells are localized to lipid rafts.
Neuregulin-1 proteins and their receptors, which are members of the ErbB subfamily of receptor tyrosine kinases, play essential roles in the development of the nervous system and heart. Most neuregulin-1 isoforms are synthesized as transmembrane proproteins that are proteolytically processed to yield an N-terminal fragment containing the bioactive EGF-like domain. In this study we investigated whether neuregulins are found in lipid rafts, membrane microdomains hypothesized to have important roles in signal transduction, protein trafficking, and proteolytic processing. We found that 45% of a 140-kDa neuregulin protein in rat brain synaptosomal plasma membrane fractions was insoluble in 1% Triton X-100. Flotation gradient analysis demonstrated the presence of the brain 140 kDa neuregulin protein in low-density fractions enriched in PSD-95, a known lipid raft protein. In transfected cells expressing the neuregulin I-beta 1a or the III-beta 1a isoform, most of the neuregulin proprotein was insoluble in 1% Triton X-100, and neuregulin proproteins and C-terminal fragments were detected in lipid raft fractions. In contrast, the III-beta 1a N-terminal fragment was detected only in the detergent-soluble fraction. These results suggest that localization of neuregulins to lipid rafts may play a role in neuregulin signaling within the nervous system.